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FIGURE 138 

MSPPLLKLGAVLSTMAMISNWMSQTLPSLVGLNTTRLSTPDTLTQISPKEGWOVYSSAQDPDG 
RCICTWAPEQNLCSRDAKSRQLRQLLEKVQNMSQSIEVLNLRTQRDFQYVLECMETQMKGLKA 
K FRQ IEDDRKTLMTKH FQELKEKMDELLPLI PVLEQYKT DAKLITQFKEE I RNLSAVLTG IQE 
EIGAYDYEELHQRVLSLETRLRDCMKKLTCGKLMKITGPVTVKTSGTRFGAWMTDPLASEKNN 
RVWYMDS YTNNKI VREYKSIADFVSGAESRTYNLPFKWAGTNHVVYNGSLYFNKYQSN I I IKY 
SFDMGRVLAQRSLEYAGFHNVYPYTWGGFSDIDLMADEIGLWAVYATNQNAGNIVISQLNQDT 
LEVMKSWSTGYPKRSAGESFMICGTLYVTNSHLTGAKVYYSYSTKTSTYEYTDIPFHNQYFHI 
SMLDYNARDRALYAWNNGHQVLFNVTLFHIIKTEDDT 

Important features of the protein: 
Signal peptide: 

amino acids 1-16 

N-glyoosyiation sites. 

amino acids 33-37, 95-99, 179-183, 299-303, 465-469 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 215-219 

Tyrosine kinase phosphorylation site. 

amino acids 106-114 

N-myristoylation sites. 

amino acids 9-15, 31-37, 235-241, 239-245 
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FIGURE 139 

GAAGCAGTGCAGAGAGGAGAGCGGAGCGGAGCTGCCGCTGAGCAAAGGCCTTCACCATGGCCG 
AGTCCCCCGGCTGCTGCTCCGTCTGGGCCCGCTGCCTCCACTGCCTGTATAGCTGCCACTGGA 
GGAAATGCCCCAGAGAGAGGATGCAAACCAGCAAGTGCGACTGTATCTGGTTTGGCCTGCTCT 
TCCTCACCTTCCTCCTTTCCCTGAGCTGGCTGTACATCGGGCTCGTCCTTCTCAATGACCTGC 
ACAACTTCAATGAATTCCTCTTCCGCCGCTGGGGACACTGGATGGACTGGTCCCTGGCATTCC 
TGCTGGTCATCTCTGTACTGGTCACATATGCATCCTTGCTATTGGTCCTGGCCCTGCTCCTGC 
GGCTTTGTAGACAGCCCCTGCATCTGCACAGCCTCCACAAGGTGCTGCTGCTCCTCATTATGC 
TGCTTGTGGCGGCTGGCCTTGTGGGACTGGACATCCAATGGCAGCAGGAGTGGCATAGCTTGC 
GTGTGXCACTGCAGGCCACAGCCCCATTCCTTCATATTGGAGCAGCCGCTGGAATTGCCCTCC 
TGGCCTGGCCTGTGGCTGATACCTTCTACCGTATCCACCGAAGAGGTCCCAAGATTCTGCTAC 
TGCTCCTATTTTTTGGAGTTGTCCTGGTCATCTACTTGGCCCCCCTATGCATCTCCTCACCCT 
GCATCATGGAACCCAGAGACTTACCACCCAAGCCTGGGCTGGTGGGACACCGAGGGGCCCCCA 
TGCTGGCTCCCGAGAACACCCTGATGTCCTTGCGGAAGACAGCTGAATGCGGAGCTACTGTGT 
TTGAGACTGATGTGATGGTCAGCTCCGATGGGGTCCCCTTCCTCATGCATGATGAGCACCTCA 
GCAGGACCACGAATGTAGCCTCTGTATTCCCAACCCGAATCACAGCCCACAGCAGTGACTTCT 
CCTGGACTGAACTGAAGAGACTCAATGCTGGATCCTGGTTCCTAGAGAGGCGACCCTTCTGGG 
GGGCCAAACCGCTGGCAGGCCCTGATCAGAAAGAGGCTGAGAGTCAGACGGTACCAGCATTAG 
AAGAGCTATTGGAGGAAGCTGCAGCCCTCAACCTTTCCATCATGTTCGACTTGCGCCGACCCC 
CACAGAACCACACATACTATGACACTTTTGTGATCCAGACATTGGAGACTGTGCTGAATGCAA 
GGGTGCCCCAAGCCATGGTCTTTTGGCTACCAGATGAAGATCGGGCTAATGTCCAACGACGGG 
CACCTGGAATGCGCCAGATATATGGACGTCAGGGAGGCAACAGAACGGAGAGGCCCCAGTTTC 
TTAACCTCCCCTATCAAGATCTGCCACTATTGGATATCAAGGCATTGCATAAGGATAATGTCT 
CGGTGAACCTATT TGTAGTGAACAAGC CCTGGCTC TT CTCTCTGCT TT GGTGTGC AGG GGTGG 
ATTCGGTCACCACCAACGACTGCCAGCTGCTGCAGCAGATGCGTTACCCTATCTGGCTTATTA 
CCCCTCAAACCTACCTAATCATATGGGTCATTACCAATTGTGTTTCCACCATGCTGCTTTTGT 
GGACCTTCCTC C TC CAAAGGAGATTTGTTAAG AAGAGAGGG AAAACTGGCTTAGAAAC AGCAG 
TGCTGCTGACAAGGATCAACAATTTCATGATGGAGTGAATGCCCTGCCCTGCTTCCCCACCCA 
AGCCAGTCTACATTGCCCAAACAGCAAGGGTTGGAGAGTGGCTTAAGTGGAATGCTTCAGGGG 
TGGTGGGTTGCAAGTGGGGGGAGCTTTGCCAACAGGAGGTTTTGAACCATGAGGGCCCTCTGC 
CCAGGT GATGGGC AT TCCCTAAGCTGCTATGGAATCTGC TC CCTT TGGGG TT TT GAC CT GAGA 
TGTTTGGGAAGAGAGTGAGTAATGAGAAGTTTCTCCTCAAATGAAACTAGAACAGAGGAAGTA 
AAAGGGAGATTGCTCGGA 
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FIGURE 140 

MAESPGCCSVWARCLHCLYSCHWRKCPRERMQTSKCiXIWFGLLFLTFLLSLSWLYIGLVLLN 
DLHNFNEFLFRRWGHWMDWSIAFLLVISLLVTYASLLLVLALLLRLCRQPLHLHSLHKVLLLL 
IMLLVAAGLVGL DI QWQQEWHSLRVSLQATAPFLHIGAAAG I ALLAWPVADT FYR I HRRG PKI 
LLLLLFFGVVLVIYLAPLCISSPCIMEPRDLPPKPGLVGHRGAPMLAPENTLMSLRKTAECGA 
TVE-ETDVMVSSDGVPFLMHDEKLSRTTNVASVFPTRITAHSSDFSWTELKRLNAGSWFLERRP 
FWGAKPLAGPDQKEAESQTVPALEELLEEAAALNLSIMFDLRRPPQNHTYyDTFVIQTLETVL 
NARVPQAMVFWLPDEDRANVQRRAPGMRQIYGRQGGNRTERPQFLNLPYQDLPLLDIKALHKD 
NVSVNLFVVNKPWLFSLLWCAGVDSVTTNDCQLLCXJMRyPIWLITPQTYLIIWVITNCVSTML 
LLWTFLLQRRFVKKRGKTGLETAVLLTRINNFMME 

Important; features of the protein: 
Transmembrane domains: 

amino acids 38-60, 83-107, 122-138, 156-173, 189-210, 484-506 
N-glycosylation sites. 

amino acids 349-353, 362-366, 415-419, 442-446 

N-myristoyiation sites. 

amino acids 163-169, 413-419, 523-529 

Leucine zipper pattern. 

amino acids 93-115, 109-131 



Glutamine amido transferases class-II active site. 

amino acids 1-13 
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FIGURE 141 

CGCCGGt C G G G C T G G A G C C G AG C G C A G C AG < \-^< iTG^. CC.o^ V.t-Uri Gil G\ ^ A3G ^ [ 
TGGCGGCGhGGAAACTTTTTTCTTTIGTCCCCCTCCCTCCCGGGAGGRGGA^;GGGGAGGAGGAGGGGAAGCTGGCG 
CCGGCGCCAAGGCTCGTGGGCTCGGGGTCGGCGCGGCCCGCAGAACGGGCGGGGGGCTCGCCCCGCGAGGGGAGG 
CGCGCCX;CGGGGGCCCCGAGAGGGGCGGTGAGGACCGCGGGCTGCTGGTGCGGCGGCGGCGGCGCGTGTGCCCCG 

CGA< iGASG&GGC GG C GG C GG C GC AG G AGG ATGT ACT T 
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FIGURE 142 

MYLVA6DRGLAGCGHLLVSLL6LLLLLARSGTRALVCLPCDESKCEEPRNCPGSIVQGVCGCC 
YTCASQRNESCGGTFGIYGTCDRGLRCVIRPPLNGDSLTEYEAGVCEDENWTDDQLLGFKPCN 
ENLIAGCNIINGKCECNTIRTCSNPFEFPSQDMCLSAI.KRIEEEKPDCSKARCEVQFSPRCPE 
DSVLI EG YAP PGECC PL PS RC VCNPAGCLRKVCQPGNLN ILVSKASGKPG ECC DL YECKPVFG 
VDCRTVECPPVQQTACPPDSYETQVRLTADGCCTLPTRCECLSGLCGFEVCEVGSTPRIVSRG 
DGTPGKCCDVFECVNDTKPACVFNNVEYYDGDMFRMDNCRFCRCQGGVAICFTAQCGEINCER 
YYVPEGECCPVCEDPVYPFNNPAGCYANGLILAHGDRWREDDCTFCQCVNGERHCVATVCGQT 
CTNPVKVPGECCPVCEEPTI ITVDPPACGELSNCTLTGKDCiNGFKRDHNGCRTCQCINTEEL 
CSERKQGCTLNCFFG FLTDAQNCEICECR PR PKKCRP I I CDKYC PLGLLKM KHGC DI CRCKKC 
PELSCSKICPLGFQQDSHGCLICKCREASASAGPPILSGTCLTVDGHHHKNEESWHDGCRECY 
CLNGREMCALITCPVPACGNPTIHPGQCCPSCADDFVVQKPELSTPSICHAPGGEYFVEGETW 
NIDSCTQCTCHSGRVLCETEVCPPLLCQNPSRTQDSCCPQCTDQPFRPSLSRNNSVPNYCKND 
EGDIFLAAESWKPDVCTSCICIDSVISCFSESCPSVSCERPVLRKGQCCPYCIEDTIPKKWC 
HFSGKAYADEERWDLDSCTHCYCLQGQTLCSTVSCPPLPCVEPINVEGSCCPMCPEMYVPEPT 
NI PIEKTNHRGEVDLEVPLWPTPSENDIVHLPRDMGHLQVDYRDNRLH PS EDSSLDS IASVW 
PI I ICLS I I I AFLFINQKKQWI PLLCWYRTPTKPSSLNNQLVSVDCKKGTRVQVDSSQRMLRI 
AE PDARFSG FY SMQKQNHLQADN FYQT V 

Important features of the protein: 
Signal peptide: 

amino acids 1-34 
Transmembrane domain: 
amino acids 940-962 
H-glycosylation sites, 

amino acids 71-75, 113-117, 330-334, 474-478, 746-750 
cAMP- and cQtfP- dependent protein kinase phosphorylation site, 
amino acids 992-996 
N-myristoylation site . 

amino acids 9-15, 58-64, 61-67, 75-81, 79-85, 362-368, 402-408, 407-413, 
439-445, 492-498, 511-517, 551-557, 558-564, 586-592, 606-612, 625-631, 
845-8 51 

Prokaryatic membrane lipoprotein lipid attachment site. 

amino acids 52-63, 844-855 
Cell attachment sequence, 
amino acids 314-317 
Leucine zipper pattern. 

amino acids 3-25 

fiukaryotic thiol (cysteine) proteases cysteine active site. 

amino acids; 57-69 

VWC domain proteins. 

amino acids 4 48-4 56, 382-390 

C- terminal cystine knot proteins 

amino acids 60-86 
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FIGURE 143 

GACGTCTGGCCGGCTCCCGGCGAAGGGCAGCGGAGGAGCGGCCCAGAGCGCGCAGCTAGGGCA 
CTGGCGAAACCCCGGGACAGTCCCTCTCCGTGCGGGGGCGGCGCAGAGCAGTCCCATCCCCGG 
GGTCCCGGGCGCGGCTGACTGCCGGCTGGTTCCCTGCGCGCAGTAGCTCCCCGAGCCGGGCTG 
CACCGGAGGCGGCGAGATOGTCGCGCGCGTCGGCCTCCTGCTGCGCGCCCTGCAGCTGCTACT 
GTGGGGCCACCTGGACGCCCAGCCCGCGGAGCGCGGAGGCCAGGAGCTGCGCAAGGAGGCGGA 
GGCATTCCTAGAGAAGTACGGATACCTCAATGAACAGGTCCCCAAAGCTCCCACCTCCACTCG 
ATTCAGCGATGCCATCAGAGCGTTTCAGTGGGTGTCCCAGCTACCTGTCAGCGGCGTGTTGGA 
CCGCGCCACCCTGCGCCAGATGACTCGTCCCCGCTGCGGCGTTACAGATACCAACAGTTATGC 
GGCCTGGGCTGAGAGGATCAGTGACTTGTTTGCTAGACACCGGACCAAAATGAGGCGTAAGAA 
ACGCTTTGCAAAGCAAGGTAACAAATGGTACAAGCAGCACCTCTCCTACCGCCTGGTGAACTG 
GCCTGAGCATCTGCCGGAGCCGGCAGTTCGGGGCGCCGTGCGCGCCGCCTTCCAGTTGTGGAG 
CAACGTCTCAGCGCTGGAGTTCTGGGAGGCCCCAGCCACAGGCCCCGCTGACATCCGGCTCAC 
C TT CTTC CAAGGGGACCAC AACGATGGGCTGGGCAATGCCT TT GATGGCGC AGGGG GCGCCCT 
GGC GC ACGC CTTCCTGCCCCGC CGCGGCG AAGCGC ACT TC GACCAAGATGAGCGCTG GT C C CT 
GAGCC GCCGCCGCGGGC GC AACCTGT TCGTGGTGCTGGCGCACGAG ATCGGTCACAC GC TT GG 
CCTCACCCACTCGCCCGCGCCGCGCGCGCTCATGGCGCCCTACTACAAGAGGCTGGGCCGCGA 
CGCGC TGC TC AGCTGGG ACGACGT GCTGGCCGT GCAGAGC CTGTAT GGGAAGCC CCTAGGGGG 
CTCAGTGGCCGTCCAGCTCCCAGGAAAGCTGTTCACTGACTTTGAGACCTGGGACTCCTACAG 
CCCCC AAGGAAGGCGCC CT GAAACGC AGGGC CCT AAATACTGCCACT C TTC CTTCGATGCCAT 
CACTGTAGACAGGCAACAGCAACTGTACATTTTTAAAGGGAGCCATTTCTGGGAGGTGGCAGC 
TGATGGCAACGTCTCAGAGCCCCGTCCACTGCAGGAAAGATGGGTCGGGCTGCCCCCCAACAT 
TGAGGCTGCGGCAGTGTCATTGAATGATGGAGATTTCTACTTCTTCAAAGGGGGTCGATGCTG 
GAGGTTCCGGGGCCCCAAGCCAGTGTGGGGTCTCCCACAGCTGTGCCGGGCAGGGGGCCTGCC 
CCGCCATCCTGACGCCGCCCTCTTCTTCCCTCCTCTGCGCCGCCTCATCCTCTTCAAGGGTGC 
CCGCTACTACGTGCTGGCCCGAGGGGGACTGCAAGTGGAGCCCTACTACCCCCGAAGTCTGCA 
GGACTGGGGAGGCATCCCTGAGGAGGTCAGCGGCGCCCTGCCGAGGCCCGATGGCTCCATCAT 
CTTCTTCCGAGATGACCGCTACTGGCGCCTCGACCAGGCCAAACTGCAGGCAACCACCTCGGG 
CCGCTGGGCCACCGAGCTGCCCT6GATGGGCTGCTGGCATGCCAACTCGGGGAGCGCCCTGTT 
CTGAAGGCACCTCCTCACCTCAGAAACTGGTGGTGCTCTCAGGGCAAAATCATGTTCCCCACC 
CCCGGGGCAGAACCCCTCTTAGAAGCCTCTGAGTCCCTCTGCAGAAGACCGGGCAGCAAAGCC 
TCCATCTGGAAGTCTGTCTGCCTTTGTTCCTTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 144 

MVARVGLLLRALQLLLWGHLDRQPAERGGQELRKEAEAFLEKYGYLNEQVPKAPTSTRFSDAI 
RAFQWVSQLPVSGVL DRATLRQMTRPRCGVTDTNS YAAWAER I S DL FARHRT KMRRKKRFAKQ 
GNKWYKQHLSYRLVNWPEHLPEPAVRGAVRAAFQLWSNVSALEFWEAPATGPADIRLTB'FQGD 
HNDGLGNAFDGPGGALAHAFLPRRGEAHFDQDERWSLSRRRGRNLFVVLAHEIGHTLGLTHSP 
APRALMAPYYKRLGRDALLSWDDVLAVQSLYGKPLGGSVAVQLPGKLFTDFETWDSYSPQGRR 
PETQGPKYCHSSFDAITVDRQQQLYIFKGSHFWEVAADGNVSEPRPLQERWVGLPPNIEAAAV 
SLNDGDFYFFKGGRCWRFRGPKPVWGLPQLCRAGGLPRHPDAALFFPPLRRLILFKGARYYVL 
ARGGLQVEPYYPRSLQDWGGIPBEVSGALPRPDGSIIFFRDDRYWRLDQAKLQATTSGRWATE 
L PWMGC WH AN SGSALF 

Important features of the protein: 
Signal peptide: 

amino acids 1-22 

N-glycosylation sites . 

amino acids 164-168, 355-359 

N-myristoylation sites. 

amino acids 92-98, 153-159, 193-199, 202-203, 288-294, 368-374, 
509-515 

Amidation site. 

amino acids 312-316 

Neutral zinc metallopeptidases, zinc-binding region signature. 

amino acids 237-247 

Matrixins cysteine switch 

amino acids 231-262, 271-284 



Hemopexin domain protein 

amino acids 66-108, 231-262 
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FIGURE 146 

MGARSGARGALLIALLLCWDPRLSQAGTDSGSEVLPDSFPSAPAEPLPYFLQEPQDAYIVKNK 
PVELRCI t . FKCNGEWSQNDHVTQEGLDEATGLRVREVQIEVSRQQVEELFGLEDY 
WCQCVAWSSAGTTKSRRAYVRIAYLRKNFDQEPLGKEVPLDHEVLLQCRPPEGVPVAEVEWLK 
NEDV I DPTQDTN FLLT I DHNLI IRQARLS DTAN YTCVAKNIVAKRRSTTAT VI V YVNGGWS S W 
AEWS PCSN RCGRG WQKRTRTCTN PAPLNGG AFC EGQA FQKTACTT I C PVDGAWT EWSKWSACS 
TECAHWRSRECMAPPPQNGGRDCSGTLLDSKNCTDGLCMQNKKTLSDPNSHLLEASGDAALYA 
GLVVAIFVWAILMAVGVWYRRNCRDFDTDITDSSAALTGGFHPVNFKTARPSMPQLLHPSV 
PPDLTAS AGI Y RG P VYALQDSTDKI PMTNS PLL DPL PSLKVKV YSSS7TGSG PGLA DGADLLG 
VLPPGTYPSDFARDTHFLHLRSASLGSOOLLGLPRDPGSSVSGTFGCLGGRLSIPGTGVSLLV 
PNGAI PQGKFYEMYLLINKAESTLPLSEGTQTVLSPSVTCGPTGLLLCRPVILTMPHCAEVSA 
RDWIFQLI I VTLi TLNTP tl HILLDQL T \ I ESYSRSAVK 

RLOLAVFAPALCTSLEYSLRVYCLEDTPVALKEVLELERTLGGYLVEEPKPLMFKDSYHNLRL 
SLHDLPHAHWRSKLLAKYQEIPFYHIWSGSQKALHCTFTLERHSLASTELTCKICVRQVEGEG 
QIFQLHTTLAETPAGSLDTLCSAPGSTVTTQLGPYAFKIPLSIRQKICNSLDAPNSRGNDWRK 
LAQKLSMDRYLNYFATKASPTGVILDLWEALQQDDGDLNSLASALEEMGKSEMLVAVATDGDC 

Important features of the protein; 

Signal peptide; 

amino acids 1-26 

Transmembrane domain ; 

amino acids 37 4-3 95 

N-glycosylation sites . 

amino acids 222-225, 347-350 
Glycosaminoglycan attachment site. 

amino acids 4 92-4 95 

eAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 233-236, 234-237 

Casein kinase II phosphorylation sites. 

amino acids 30-33, 87-90, 251-254, 341-344, 359-362, 629-632, 651-654, 706- 
709, 757-760, 827-830, 925-928, 941-944 
Tyrosine kinase phosphorylation sites, 
amino acids 216-223, 773-780 
N-myristoylation sites. 

amino acids 2-7, 6-11, 27-32, 96-101, 137-142, 179-184, 247-252, 281-286, 334- 
339, 379-384, 491-496, 495-500, 509-514, 542-547, 547-552, 550-555, 553-558, 
560-565, 611-616, 785-790, 834-839, 844-849 
Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 541-551 

ATP/GTP-binding site motif A <P-loop) . 

amino acids 926-933 

Growth factor and cytokines receptors family signature 2. 

amino acids 306-312 
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FIGURE 148 



mkhtlallapllglglglalsqlaagatdckflgpaehlt f i a prvra pgll 

dslygtvrrflswqx.npfpselvkallnelasvkvnevvryeagyvvcaviaglyli-.lv 
ptaglcfcccrchrrcggrvktehkalaceraalmvflllttlllligwcafvtnqrth 
■ p s i eam p etllslwgl vs dv pqelqavaqqfsl pq.eq v see ldgvgvs i gs a i htq 
lrssvypllaavgslgqvlqvsvhhlqtlnatvvelqagqqdlepairehrdrllellqe 

ARCQGDCAGALSWARTLELGADFSQVPSVDHVLHQLKGVPEANFSS1 Z. 'I STFNALPA 
LAAMQTSSVVQELKKAVAQQPEGVRTLAEGFPGLEAASRWAQALQEVEESSRPYLQE ' , f 
YETYRWIVGCVLCSWLFVVLCNLLGLNLGIWGLSARDDPSHPEAKGEAGARTLMAGVGL 
S FLFAAPL 1LLVFAT FLVGGN VQTLVCRSWENGELFEFA DTPGNL E 

ISIHQAYQQCKEGAALWTVLQLNDSYDLEEHLDINQYTNKLRQELQSLKVDTQSLDLLSS 
AARRDLEALQSSGLQRIHYPDFLVQIQRPWKTSMEQLAQELQGLAQAQDNSVLGQRLQE 
E AQGLRN LHQE K VV PQQS L VA KLN LS VRALESS APN LQL FT S DVLAN VT Y LKGE L PAWAA 
R I LRN VS EC FLAREMG Y FS Q Y VAW VREEVTQ R 1 ATCQ PL S GAL DN S RV I LC DMMAD PWNA 
FWFCLAWCTFFLI PS 1 1 FAVKTSKY FRPIRKRLSSTS S EETQLFH I PRVTSLKL 



Signal peptide: 

amino acids 1-17 
Transmembrane domain: 

amino acids 105-125, 153-173, 428-449, 476-500, 778-797 
N~glycosylation sites : 

amino acids 270-273, 343-347, 352-356, 530-534, 540-5.46, 563-567, 
684-688, 707-711, 725-729 

cAMP- and cGMP-dependen t protein kinase phosphorylation site. 

amino acids 811-815 

Tyrosine kinase phosphorylation site. 

amino acids 95-103 
N-rayristoylation sites . 

amino acids 13-19, 15-21, 17-23, 26-32, 58-64, 124-130, 168-174, 
228-234, 230-236, 320-326, 338-344, 393-399, 429-435, 446-452, 
477-483, 500-506, 536-542, 644-650, 761-767 
Phospholipase A2 histidine active site. 

aminop acids 129-137 

4Fe-4S f erredoxins , iron- sulfur binding region signature. 

amino acids 126-138 

Mitochondrial energy transfer proteins signature. 

amino acids 80-89 
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CACAGCTCCCTTCCCAGGACGTGAAAATCTGCCTTCTCACCATGAGGCTTCTAGTCCTTTCCA 
GCCTGCTCTGTATCCTGCTTCTCTGCTTCTCCATCTTCTCCACAGAAGGGAAGAGGCGTCCTG 
CCAAGGCCTGGTCAGGCAGGAGAACCAGGCTCTGCTGCCACCGAGTCCCTAGCCCCAACTCAA 
CAAACCTGAAAGGACATCATGTGAGGCTCTGTAAACCATGCAAGCTTGAGCCAGAGCCCCGCC 
TTTGGGTGGTGCCTGGGGCACTCCCACAGGTG^GCACTCCCAAAGCAAGACTCCAGACAGCG 
GAGAACCTCATGCCTGGCACCTGAGGTACCCAGCAGCCTCCTGTCTCCCCTTT'CAGCCTTCAC 
AGCAGTGAGCTGCAATGTTGGAGGGCTTCATCTCGGGCTGCAAGGACCCTGGGAAAGTTCCAG 
AACTCCACGTCCTTGTCTCAATTGTGCCATCAACTTTCAGAGCTATCATGAGCCAACCTCACC 
CCACAGGGCCTCAGTCGCCACCATGTGGGCCTCTCCAGTGCAAACCACCGAGCATTCCACCAT 
GACCGGTCACAGCTACAAATCCAGAGACCATCAATCCTGCTAGAGTGCAGGGTGGCAAGCACC 
CAAGGGTGG CTGACCAAGACT GCAGAGTCTCC TC CAT CT TCAGGTCCATT CAGC CTCCT GGCA 
T TT AAC T ACC AGCATC CAGT GGTCC CCAAG GAAT CCC TT CCTAGCCTC CT GACATGAGT CTGC 
T GGAAAGAGC ATC CAAACAAACAAGTAATAAATAAATAAAT AAAC TC A 
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FIGURE 15ft 

MRLLVLSSLLCILLLCFSIFSTEGKRRPAKAWSGRRTRLCCHRVPSPNSTNLK6HHVRLCKPC 
KLE PS PRLWVV PGALPQV 

Important features of the protein: 
Signal peptide: 

amino acids 1-21 

N-glycosylation site. 

amino acids 4 8-52 



Amidation sites. 

amino acids 23-27, 3 3-37 
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FIGURE 151 

CACCGGAGGGCACGCAGGTGACGGAGCTGCGCTGCGTTCGCCTCGTTTGCCTCGCGCCCTCCA 
CTGGAGCTGTTCGCGCCTCCCGGCTCCCACCGCAGCCCACCCGGCAGAGGAGTCGCTACCAGC 
GCCCAGTGCGCTCTGTCAGTCCGCAAACTCCTTGCCGCCCGCCCCGGGCTGGGCACCAAATAC 
CAGGCTACCAT6GTCTACAAGACTCTCTTCGCTCTTTGCATCTTAACTGCAGGATGGAGGGTA 
CAGAGTCTGCCTACATCAGCTCCTTTGTCTGTTTCTCTTCCGACAAACATTGTACCACCGACC 
ACCATCTGGACTAGCTCTCCACAAAACACTGATGCAGACACTGCCTCCCCATCCAACGGCACT 
C A C A AC A A C T' C G G T G C T C C C A G T T A C A G C AT C A G G C C C AAC AT C T C T G C T T C C T A A G AAC ATT 
TCCATAGAGTCCAGAGAAGAGGAGATCACCAGCCCAGGTTCGAAT1 GGGAAGGCACAAACACA 
GACCCCTCACCTTCTGGGTTCTCGTCAACAAGCGGTGGAGTCCACTTAACAACCACGTTGGAG 
GAACACAGCTCGGGCACTCCTGAAGCAGGCGTGGCAGCTACACTGTCGCAGTCCGCTGCTGAG 
CCTCCCACACTCATCTCCCCTCAAGCTCCAGCCTCATCACCCTCATCCCTATCAACCTCACCA 
CCTGAGGTCTTTTCTGCCTCCGTTACTACCAACCATAGCTCCACTGTGAeCAGCACCCAACCC 
ACTGGAGCTCCAACTGCACCAGAGTCCCCGACAGAGGAGTCCAGCTCTGACCACACACCCACT 
TCACATGCCACAGCTGAGCCAGTGCCCCAGGAGAAAACACCCCCAACAACTGTGTCAGGCAAA 
GTGATGTGTGAGCTCATAGACATGGAGACCACCACCACCTTTCCCAGGGTGATCATGCAGGAA 
GTAGAACATGCATTAAGTTCAGGCAGCATCGCCGCCATTACCGTGACAGTCATTGCCGTGGTG 
CTGCTGGTGTTTGGAGTTGCAGCCTACCTAAAAATCAGGCATTCCTCCTATGGAAGACTTTTG 
GACGACCATGACTACGGGTCCTGGGGAAA^CTACAACAACCCTCTGTACGATGACTCCTAACAA 
TGGAATATGGCCTGGGATGAGGATTAACTGTTCTTTATTTATAAGTGCTTATCCAGTAGAATT 
AATAAGTACCTGATGCGCATTGAACGACAA'rCTTAAGCCCTGTTTTGTTGGTATGGTTGTTTT 
TGTTTTCCTCCCTCTCCTCTGGCTGCTACAACTTCCCCTTTCTGGTACAAGAAGAACCATTCT 
TTAAAGGTGAGTGGAGGCTGATTTGCAGCTGAAGTGGGCCAGCCTTGCACCAGCCAGGCCAGA 
CCACCATGGTGAAGGCTTCTTTCCCCACTGCAGGACCCACTTTGAGAAGGATCGAGGAGGAGG 
ATTTGGGTTGTTTTGTTAGGGGTTACTTTCAGGGGAACATTTCATTTGTGTTATTTCTTAAAC 
TTCTATTTAGGAAATTACATTAAGTATTAATGAGGGGAAAGGAAATGAGCTCTACGAGGATTT 
CACCTTGCATGGGAGAGAGCAGGGTTTTCTCAGATTCCTTTTTAATCTCTATTTATCTGGTTG 
TTTCTGACAGGATGCTGCCTGCTTGGCTCTACGAGCTGGAAAGCAGCTTCTTAGCTGCCTAAT 
TAATGAAAGATGAAAATAGGAAGTGCCCTGGAGGGGGCCAGCAGGTCACGGGGCAGAATCTCT 
CAGGTTGCTGTGGGATCTCAGTGTGCCCCTACCTGTTCTCCCCTCCAGGCCACCTGTCTCTGT 
AAAGGATGTCTGCTCTGTTCAAAAGGCAGCTGGGATCCCAGCCCACAAGTGATCAGCAGAGTT 
GCATTTCCAAAGAAAAAGGCTATGAGATGAGCTGAGTTATAGAGAGAAAGGGAGAGGCATGTA 
CGGTGTGGGGAAGTGGAAGAGAAGCTGGCGGGGGAGAAGGAGGCTAACCTGCACTGAGTACTT 
CATTAGGACAAGTGAGAATCAGCTATTGATAATGGCCAGAGATATCCACAGCTTGGAGGAGCC 
CAGAGACTGTTTGCTTTATACCCACACAGCAACTGGTCCACTGCTTTACTGTCTGTTGGATAA 
TGGCTGTAAAATGTTTAAAAAC 
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FIGURE 152 

MVYKTL FALC I LTAGWRVQSLPTSAPLSVSLPTNI VPPTTIWTS S PQNT DADTASPSNGTHNN 
SVLPVTASAPTSLLPKNISIESREEEITSPGSNWEGTNTDPSPSGFSSTSGGVHLTTTLEEHS 
SGTPEAGVAATLSQSAAEPPTLISPQAPASSPSSLSTSPPEVE'SASVTTNHSSTVTSTQPTGA 
PTAPESPTEESSSDHTPTSHATAEPVP0EKTPPTTVS6KVMCELIDMETTTTFPRVIMQEVEH 
ALSSGSIAAITVTVIAWLLVFGVAAYLKIRHSSYGRLLDDHDYGSWGNYNNPLYDDS 

Important features of the protein: 
Signal peptide : 

amino acids 1-20 

Transmembrane domain: 

amino acids 258-278 

N-glycosylation sites . 

amino acids 58-61, 62-65, 80-83, 176-179 
Casein kinase II phosphorylation sites. 

amino acids 49-52, 85-88, 95-98, 100-103, 120-123, 121-124, 141- 
144, 164-167, 191-194, 195-198, 200-203 

Tyrosine kinase phosphorylation site. 

amino acids 28 9-2 96 



N-myristoylation sites . 

amino acids 59-64, 115-120, 128-133, 133-138, 257-262, 297-302 
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ACGTCACTGTCTTGAAGCAGCAGTAGCCTGGGAAGTGAGGCAGGAGGAATTGAGAGGCAGGAA 
GGGNGCTGGAGACACAGCTGAGCCTGGAAATGAGAGTGGGCATCGCCGTGGTCATCATGACTC 
CTCTGCGGCGTGGTCACCaSCSTTGGTTCACTGTGTTGGGCTCTTATTGACGGGTCTCCTGCTA 
GGCCTGACCTTGGGTGCCGGAGCCCTGCTGGCTTCTGAGCCTATCTACCAACCACCTTCAGCC 
TGGGTGCCAGCTGGGGGGCTGGTGGGGCTGGCGCTGCTGGGAGCCCTGCTCACACTTCGGTGG 
CC ACGTCCATTCAC AGTT CT GGGCACAACCCTG CTGGGTTCTGCAGTGCT TGTG GCCTG TGTT 
GACTACT TCC TGGAG GGGCTGG CACTGGGGAG TT GGCT GGGCCAAC GCCT GCAG ACACT T CCA 
GCCTTGCCTTCTCTCTGC TGA TATAGCTGGGTCTTACTGGGGATCTGGCCAGCCTTGGGGGCC 
CTTGGAGCCCTGGCCCAGTGGAAGCTCGTGCCTGAGGAACATGGAGGCCACGCTAATGGGTCT 
GTTCCTGGTTTCCCAGATGCATAAAGGAAGACATATCCCTCCCCTGGGCAGCAAGGCTACAAT 
GGGAGGGAGGGAGAACATGGGAGCATGTGAATAAAATGGCATTAAATACTGAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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MLVHCVGLLLTGLLLGLTLGAGALLASEPIYQPPSAWVPAGGLVGLALLGALLTLRWPRPFTV 
LGTTLLGSAVLVACVDYFLEGLALGSWLGQRLQTLPALPSLC 



Signal peptide: 

amino acids 1-20 



Transmembrane domain: 

amino acids 38-55, 60-78 



N-myristoylation sites . 

amino acids 7-13, 12-18, 16-22, 22-28, 41-47, 50-56, 84-90, 88-94 

Profcaryotic membrane lipoprotein lipid attachment site. 

amino acids 67-78 
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FIGURE 155 

TGCAATTAAAGGAGTCGGGTCTCTAACTGTTGATCTGTTTTTTTCCCTTCTGAGCAftJESGAGC 
TTACCATCTTTATCCTGAGACTGGCCATTTACATCCTGACATTTCCCTTGTACCTGCTGAACT 
TTCTGGGCTTGTGGAGCTGGATATGCAAAAAATGGTTCCCCTACTTCTTGGTGAGGTTCACTG 
TGATATACAACGAACAGATGGCAAGCAAGAAGCGGGAGCTCTTCAGTAACCTGCAGGAGTTTG 
CGGGCCCCTCCGGGAAACTCTCCCTGCTGGAAGTGGGCTGTGGCACGGGGGCCAACTTCAAGT 
TCTACCCACCTGGGTGCAGGGTGACCTGTATTGACCCCAACCCCAACTTTGAGAAGTTTTTGA 
TCAAGAGCATTGCAGAGAACCGACACCTGCAGTTTGAGCGCTTTGTGGTAGCTGCCGGGGAGA 
ACATGCACCAGGTGGCTGATGGCTCTGTGGATGTGGTGGTCTGCACCCTGGTGCTGTGCTCTG 
TGAAGAACCAGGAGCGGATTCTCCGCGAGGTGTGCAGAGTGCTGAGACCGGGAGGGGCTTTCT 
ATTTCATGGAGCATGTGGCAGCTGAGTGTTCGACTTGGAATTACTTCTGGCAACAAGTCCTGG 
ATCCTGCCTGGCACCTTCTGTTTGAT GGGTGCAACCTGACCAGAGAGAGCTGGAAGGCCCTGG 
AGCGGGCCAGCTTCTCTAAGCTGAAGCTGCAGCACATCCAGGCCCCACTGTCCTGGGAGTTGG 
TGCGCCCTCATATCTATGGATATGCTGTGAAATAGTGTGAGCTGGCAGTTAAGAGCTGAATGG 
CTCAAAGAATTTAAAGCTTCAGTTTTACATTTAAAATGCTAAGTGGGAGAAGAGAAACCTTTT 
TTTTGGGGGGCGGTTTTTTTGGTTTGTTGTTGGT-TTTTTTTTTTTTTTTGGCAGGAGAATCTC 
TT GAACCCAGAAGGC GAAGGT TGCAGTGAACCGAG ATCAT GC CATTGTAC TC TAGC CTGGGTG 
ACAAG AGCAAGAC T C CG T C TC AAAAAAAAA AAAAA AAAAAAAAAG AAGTAGAGACAGGGAGAC 
6GGGTCTCACTGTGTTGCCTA6GCCG6TCTTGAACTCCTGGGCTCAAGTGATTCTCCCACCTT 
GACCTCCTAAATTGTTGGGATTACAGGTGTGAGACAGTGCACCTGGCCGAAATAGCTCAAGTT 
TCTGAAAAACAAATC TGAATCTATT TGTTATTCTTAG CGTC ACTGGTCT GGCTT TCAG AATT A 
ACATACAAGGTTGCCACACCTAGTTCTGCCGAGCTTTATGTCTTTTATTCCAGTATTCCACCA 
AAGTTTGTTTTCCTGCATTCCAGTTCTCAAGTCTTAAGATAAAGATTGTACTTGACAGTTTAG 
TATATCCATAAAACTATTTGAGGTGGTTAAGGTTCTTGGGTTCATTTTCCTTAATACTTTGCT 
GAATATTGTAGATTGTAGGCAATGAAAAAGTCTACTAAATTAGGAAAACCTTGAATAATTAGG 
TATCCTAGGTAAGAGCCCCTAAACATCAAGCAATCTGTGAGTCTGTAAAGAAATAAATATTTT 
TTGGATTATTCTTATCTAATTCCACCCCTGTTGGAAGATGATTTCTTTGTTCTTTGCAACTAT 
GGAAGCTGTGAAAATCATCACAAGTGCCTCTGAAAGCGAGTGTTAGGTTGGTTAGAGGGTTTA 
ATATTTTCTGCAATGGTTTGTAGGAATTTTAATAAATGTAGTATATTTTCTGAGATGATTTTG 
TAAAAGTACTATTTTAAATATCAAATCAACCAATAAATTCACATTTGTGTTAGGAACAAAA 
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ME LT I F I LRLA I Y I L T FPL YLLM FLGLWS W I C KKW F P Y FL VR FTV I YN i . h KKRELFSNLQ 
EFAGPSGKLSLLEVGCGTGANFKFYPPGCRVTCIDPNPNFEKFLIKSIAENRHLQFESFWAA 
GENMHQVADGSVDVVVCTLVLCSVK.NQERILREVCRVLRPGGAFYFMEHVAAECSTWNYFWQQ 
VLDPAWHLLFDGCNLTRESWKALERASFSKLKLQHIQAPLSWELVRPHIYGYAVK 

Signal peptide: 

amino acids 1-29 

tf-glycosylation site. 

amino acids 203-207 



N-myristoylation sites. 

amino. acids 78-84, 80-86, 91-97, 201-207 
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FIGURE 157 

CCGCTGAGATGTACGAACTTCCGGTTCTCCGGGCAGCTGCCACTGCTGTAGCTTCTGCCACCT 
GCCACGACCGGGCCTCTCCCTGGCGTTTGGTCACCTCTGCTTCATTCTCCACCGCGCCTATGG 
TCCCTCTTGGAGCCAGCGTGGCGGGCCTGGCGGCTCCCGGGTGGTGAGAGAGCGGTCCGGGAA 
CGATGAAGGCCTCGCAGXGCTGCTGCTGTCTCAGCCACCTCTTGGCTTCCGTCCTCCTCCTGC 
TGTTGCTGCCTGAACTAAGCGGGCCCCTGGCAGTCCTGCTGCAGGCAGCCGAGGCCGCGCCAG 
GTCTTGGGCCTCCTGACCCTAGACCACGGACATTACCGCCGCTGCCACCGGGCCCTACCCCTG 
CCCAGCAGCCGGGCCGTGGTCTGGCTGAAGCTGCGGGGCCGCGGGGCTCCGAGGGAGGCAATG 
GCAGCAACCCTGTGGCCGGGCTTGAGACGGACGATCACGGAGGGAAGGCCGGGGAAGGCTCGG 
TGGGTGGCGGCCTTGCTGTGAGCCCCAACCCTGGCGACAAGCCCATGACCCAGCGGGCCCTGA 
CCGTGTTGATGGTGGTGAGCGGCGCGGTGCTGGTGTACTTCGTGGTCAGGACGGTCAGGATGA 
GAAGAAGAAACCGAAAGACTAGGAGATATGGAGTTTTGGACACTAACATAGAAAATATGGAAT 
TGACACCTT TAGAAC AGGAT GATGAGGAT GATG ACAACACGTTGTT TGATGCCAAT C ATCC TC 
GAAGAfMGAATGTGCCTTTTGATGAAAGAACTTTATCTTTCTACAATGAAGAGTGGAATTTC 
TATGTTTAAGGAATAAGAAGCCAC TAT AT CAAT GTTGGGGGGGTATTT AAG TT AC AT AT AT TT 
TAACAACCTTTAATTTGCTGTTGCAATAAATACCGTATCCTTTTATTATATCTTTATATGTAT 
AGAAGTACTCTATTAATGGGCTCAGAGATGTTGGGGATAAAGTATACTGTAATAATTTATCTG 
TTTGAAAATTACTATAAAACGGT GTTTTCTGGTCGGTTTT TG TTT CCTG CTTAC CATATGATT 
GTAAATTGTTTT AT GT ATTA ATCAGT T AAT GCTAAT TATT TTTGC TGATGTCAT AT GT TAAAG 
AGC TATAAATT CC AACAACCAACTGGT GT GT AAAAATAATT TAAAATTTCC TTTAC TGAA AGG 
TATTTCCCATTTTTGTGGGGAAAAGAAGCCAAATTTATTACTTTGTGTTGGGGTTTTTAAAAT 
ATTAAGAAATGTCTAAGT TAT TGT TT GCAAAACAAT AAAT ATG AT TTT AAATTCT CT TAAAAA 
AAAAA 
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F IGURE 158 

MKASQCCCCLSHLLASVLLLLLLPELSGPLAVLLQAAEAAPGLGPPDPRPRTLPPLPPGPTPA 
QQPGRGLAEAAGPRGSEGGNGSNPVAGLETDDHGGKAGEGSVGGGLAVSPNPGDKPMTQRALT 
VLMVVSGAVLVYFWRTVRMRRRNRKTRRYGVLDTNIENMELTPLEQDDEDDDNTLFDANHPRR 

Signal peptide: 

amino acids 1 -28 

Transmembrane domain: 

amino acids 124-140 

N~glycosylation site. 

amino acids 83-87 

N-myristoylation sites . 

amino acids 69-75, 78-84, 81-87, 97-103, 103-109, 106-112, 
157-160 
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FIGURE 159 

GCTGCAGGCGGCGRCGGCTACRCCaaagSGCCGGCTGCTGCGGGCCGCCCGGCTGCCGCCGCTG 
CTTTCGCCGCTGCTGCTTCTGCTGGTTGGGGGAGCGTTCCTGGGTGCCTGTGTGGCTGGGTCT 
GATGAGCCTGGCCCAGAGGGCCTCACCTCCACCTCCCTGCTAGACCTCCTGCTGCCCACTGGC 
TTGGAGCCACTGGACTCAGAGGAGCCTAGTGAGACCATGGGCCTGGGAGCTGGGCTGGGAGCC 
TCTGGCTCAGGCTTCCCCAGCGAAGAGAATGAAGAGTCTCGGATTCTGCAGCCACCACAGTAC 
TTCTGGGAAGAGGAGGAAGAGCTGAATGACTCAAGTCTGGACCTGGGACCCACTGCAGATTAT 
GTTTTTCCTGACTTAACTGAGAAGGCAGGTTCCATTGAAGACACTAGCCAGGCTCAAGAGCTG 
CCAAACCTCCCCTCTCCCTTGCCCAAGATGAATCTGGTTGAGCCTCCCTGGCATATGCCTCCC 
AGAGAGGAGGAAGAAGAGGAAGAGGAA - - " AAACAA 

GAGGAGGAGGAAGAGGAGGAGCTGCTCCCTGTGAATGGATCCCAAGAAGAAGCCAAGCCTCAG 
GTCCGTGACTTTTCTCTCACCAGCAGCAGCCAGACCCCAGGGGCCACCAAAAGCAGGCATGAA 
GACTCCGGGGACCAGGCCTCATCAGGTGTGGAGGTGGAGAGCAGCATGGGGCCCAGCTTGCTG 
CTGCCTTCAGTCACCCCAACTACAGTGACTCCGGGGGACCAGGACTCCACCAGCCAAGAGGCA 
GAGGCCACAGTGCTGCCAGCTGCAGGGCTTGGGGTAGAGTTCGAGGCTCCTCAGGAAGCAAGC 
GAGGAAGCCACTGCAGGAGCAGCTGGTTTGTCTGGCCAGCACGAGGAGGTGCCCGCCTTGCCT 
TCATT CCCTC AAACC ACAGCTCCCAGTGGGGCCGAGCACCCAG ATGA AG ATCC CC TTG GCT CT 
AGAACCTCAGCCTCTTCCCCACTGGCCCCTGGAGACATGGAACTGACACCTTCCTCTGCTACC 
TTGGGACAAGAAGATCTCAACCAGCAGCTCCTAGAAGGGCAGGCAGCTGAAGCTCAATCCAGG 
ATACCC TGGGATTC T ACGCAGGTGATCTGCAAGG ACT GG AGCAATCTGGCTG GGAAAAAC T AC 
AT CAT I CTG AACATGAC AGAGAACATAG ACT 6T GAGGTGTT CC GGCAGCACCGGGGGC CAC AG 
CTCCTGGCCCTGGTGGAAGAGGTGCTGCCCCGCCATGGCAGTGGCCACCATGGGGCCTGGCAC 
ATCTCTCTGAGCAAGCCCAGCGAGAAGGAGCAGCACCTTCTCATGACACTGGTGGGCGAGCAG 
GGG 6T GGTGCCCACTC AAGATGTCCT TTCCATGC TGGGTGACATC CG CAGGAGCCTGG AGGAG 
ATTGGCATCCAGAACTATTCCACAACCAGCAGCTGCCAGGCGCGGGCCAGCCAGGTGCGCAGC 
GACTACGGCACGCTCTTCGTGGTGCTGGTGGTCATTGGGGCCATCTGCATCATCATCATTGCG 
CTTGGCCTGCTCTACAACTGCTGGCAGCGCCGGCT6CCCAAGCTCAAGCACGTGTCGCACGGC 
GAGGAGCTGCGCTTCGTGGAGAACGGCTGCCACGACAACCCCACGCTGGACGTGGCCAGCGAC 
AGCCAGTCGGAGATGCAGGAGAAGCACCCCAGCCTGAACGGCGGCGGGGCCCTCAACGGCCCG 
GGGAGCTGGGGGGCGCTCATGGGGGGCAAGCGGGACCCCGAGGACTCGGACGTGTTCGAGGAG 
GACACGCACCTGTGAGCGCAGCCGAGGCGCAGGCCGAGTGGGCCGCCAGGACCAAGCGAGGTG 
GACCCCGAAACGGACGGCCCGGAGCCCGCACCAGCCCCGCGCCTACCCGGGCCGCCCCCGCGG 
CCTGGCCCTCGGCGCGGGCTCCTTCCCGCTTCCCCCGACTTCACACGGCGGCTTCGGACCAAC 
TCCCTCACTCCCGCCCGAGGGGCAGGCCTCAAAGCCCGCCTTGGCCCCGCTTTCCCGCCCCTG 
AACCCCGGCCCCGCGGGCGGCGGGCGGCGCTTCCTGCGCCCCGGGACTCAATTAAACCCGCCC 
GGAGACCACGCCGGGCCCAGCAAAA 
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FIGURE 160 

MGRLLRAARLPPLLSPLLLLLVGGAFLGACVAGSDEPGPEGLTSTSLX.DLLLPTGLEPLDSEE 
PSETMGLGAGLGASGSGFPSEENEESRILQPPQYFWEEEEELNDSSLDLGPTADYVFPDLTEK 
AGSIEDTSQAQELPNLPSPLPKHNLVEPPWHMPPREEEEEEEEEEEREKEEVEKQEEEEEEEL 
LPVNGSQEEAKPQVRDFSLTSSSQTPGATKSRHEDSGDQASSGVEVESSMGPSLLLPSVTPTT 
VTPGDQDSTSQEAEATVLPAAGLGVEFEAPQEASEEATAGftAGLSGQHEEVPALPSFPQTTAP 
SGAEHPDEDPLGSRTSASSPLAPGDMELTPSSATLGQEDLNQQLLEGQAAEAQSRIPWDSTQV 
ICKDWSNLAGKNYIILNMTENIDCEVFRQHRGPOLLALVEEVLPRHGSGHHGAWHISLSKPSE 
KEQHLLMTL VGEQGV VP TQ DVLSMLG D I RRSLEE IGIQNYSTTS SCQARAS QVR S D YGT L F VV 
L VV I GA I C I I I I ALGLL YN CWQRRL P KLKH V S HGE ELRFVEN GC H DN PT L DVAS DSQS EMQE K 
H PSLNGGGALM G PGS WGALMGGKRD PEDS DV FEE DT H L 

Signal peptide: 

axtdno acids 1-29 

Transmembrane domain: 

amino acids 4 99-521 

N-glycosylation sites. 

amino acids 106-110, 193-197, 395-399, 480-484 

Glycosaminoglycan attachment site. 

amino acids 77-81 

H-myristoylation sites . 

amino acids 24-30, 28-34, 41-47, 69-75, 71-77, 73-79, 75-81, 
216-222, 327-333, 455-461, 519-525, 574-580, 581-587, 584-590 

Amidation site. 

amino acids 58 8-592 
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FI GURE 161 

CCAGGGCGGAGCGCAGCTGCGCCGGGCTTGGGCGCCTGGGGCCGCCGCTCCCCACCGTCGTTT 
TCCCCACCGAGGCCGAGGCGTCCCGGAGTCM£GCCGGCCTGAACTGCGGGGTCTCTATCGCA 
CTGCTAGGGGTTCTGCTGCTGGGTGCGGCGCGCCTGCCGCGCGGGGCAGAAGCTTTTGAGATT 
GCTCTGCCACGAGAAAGCAACATTACAGTTCTCATAAAGCTGGGGACCCCGACTCTGCTGGCA 
AAACCCTGTTACATCGTCATTTCTAAAAGACATATAACCATGTTGTCCATCAAGTCTGGAGAA 
AG AAT AGT C T T T ACC TTTAG CTGCCAGAGTCCTGAGAATC AC TT TGTCATAG AGATCCAGAAA 
AAT ATT GACT GT ATGTCAG GCC CATGTCCT TTT GGGG AGGTT CAGCTTCAGCCCTCG ACATCG 
TTGTTGCCTACCCTCAACAGAACTTTCATCTGGGATGTCAAAGCTCATAAGAGCATCGGTTTA 
GAGCTGCAGTTTTCCATCCCTCGCCTGAGGCAGATCGGTCCGGGTGAGAGCTGCCCAGACGGA 
GTCACTCACTCCATCAGCGGCCGAATCGATGCCACCGTGGTCAGGATCGGAACCTTCTGCAGC 
AATGGCACTGTGTCCCGGATCAAGATGCAAGAAGGAGTGAAAATGGCCTTACACCTCCCATGG 
TTCCACCCCAGAAATGTCTCCGGCTTCAGCATTGCAAACCGCTCATCTATAAAACGTCTGTGC 
ATCATCG AGTC TGTGTT TG AGGGT GAAGG CT CAGCAACCCT GATGTCT GCCAACTACC CAGA A 
G GCT TCCCT GAGGAT GAGCT CATGACGTGGCAGT TT GTCGTT CC TGCAC ACCTG CGGGCC AGC 
GTCTCCTTCCTCAACTTCAACCTCTCCAACTGTGAGAGGAAGGAGGAGCGGGTTGAATACTAC 
ATCCCGGGCTCCACCACCAACCCCGAGGTGTTCAAGCTGGAGGACAAGCAGCCTGGGAACATG 
GCGGGGAACTTCAACCTCTCTCTGCAAGGCTGTGACCAAGATGCCCAAAGTCCAGGGATCCTC 
CGGCTGCAGTTCCAAGTTTTGGTCCAACATCCACAAAATGAAAGCAGTGAGTGAGCCCCACTT 
TCCTTTTTCTTCCTCCTCCAGCACCTTCGTTGTTTCCTGGGTAGTCTGCCTGGGTGAGGCTCC 
CTTCCTGTTTCTCATCTGTGGCTTCTGAAACACTTAGACTCTGGACCCAGCAAGAGTTTCAGG 
AAGTGGGTTGCTAGGCAGTTAGACAGGCTTGTTGGTGAACACCCGGTATGTAGTTCCATTTCA 
GCACAATAAAAAGAAATCTTGCATTCAAGATGCTAAATTGTTTTTAACGAAAA 
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FIGURE 162 

MAGLNCGVSIALI.GVLLLGAARLPRGAEAFEIALPRESNITVLIKLGTPTLLAKPCYIVISKR 
HITMLSIKSGERIVFTFSCQSPENHFVIEIQKNIDCMSGPCPFGEVQLQPSTSLLPTLNRTFI 
WDVKAHKSIGLELOFSIPRLRQIGPGESCPDGVTHSISGRIDATVVRIGTFCSNGTVSRIKMQ 
EGVKMALHLPWFHPRNVSGFSIANRSSIKRLCIIESVFEGEGSATLMSANYPEGFPEDELMTW 
QEVVPAHLRASVSFLNFNLSNCERKEERVEYYIPGSTTKfPEVFKLEDKQPGNMAGNFNLSLQG 
CDQDAQSPGILRLQFQVLVQHPQNESSE 

Signal peptide: 

amino acids 1-29 

N-glycosylation sites . 

amino acids 39-43, 122-126, 180-184, 205-209, 213-217, 270-274, 
310-314, 339-343 

Tyrosine kinase phosphorylation site. 

amino acids 27 6-284 

U-myristoylation sites . 

amino acids 3-9, 7-13, 158-164, 175-181, 191-197, 303-309 
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FIGURE 1€ 3 

CAACCACACACCTGGGGAATTGCTGGCCTGACTTCTGACCCCTGACTCCTCATACCCTTCCTC 
CAGAGCATGACATTTGACCACCAACTGAAACCTGACCTCTGACCCCAGACCACTGGCCCTTCC 
CCCGCCCTGTGGTGACTTCATAAAGGTTACTAGCTTCTCCCCTGGCCTTGAGACCCACACGAT 
GGCCCTGCTGGCTCTGGCCAGTGCCGTCCCCTCTGCCCTGCTGGCCCTGGCTGTCTTCAGGGT 
GCCCGCCTGGGCCTGTCTCCTCTGCTTCACAACCTACTCTGAGCGCCTCCGCATCTGCCAGAT 
GTTTGTTGGGATGCGGAGCCCCAAGCTTGAAGAGTGTGAGGAGGCCTTCACGGCCGCCTTCCA 
GGGCCTCTCTGACACCGAAATCAGTGAGGAGACCATCCACACTTCATCAGTGTCCTGGGGAAG 
GTGCAGAGGGAGGGCAGGAGAGGCCCAGAGGGTCAGGCTCAGGGACAGACAGAGAGAAACAGT 
CAGAGGAGAAAGGCTCAAAGACCATGAGAACAACAGAGACTTAGGGACAGAGAGACACAGACA 
GGGGAAGACAGCAGGGCAAAGACTCAGAGAGGGGAGGATGGAGAGTCAGAGAGGGGAAGATGG 
AGACTCAGAGAGAGGGGAGGATGGAGACTCAGAGAGAGAGGAAGATGGAGACTCAGAGGGAAA 
GATGGAGACTCAGGAGTATGGAGAGTCAGAGAGGGGAGGATGGACACTCAGGGGAGGATGGAG 
AGTCAGGAGGATGGAGACTCATAGAAAGGGGAGGATGGAGAGTCAGGAGAGGTTGGAGACTGG 
AGAGGGAATAGAGACCCAGAAAGGGGAGGATGGAGACTCAGAGGGTGGAAGATGGAGACTCAA 
AGAGGATGGAAACCCAGAGAGAGGAGGACAGAGATgAGGCAGAGACTAGGGGAAGCAGGATAG 
C G ACTGGT CG GGGGCAGAGACTCAGGGAGGATAG AGAC TCACAGAGAGGTGAGGAT AGAGACT 
TGGGAGGGACTCAGGAAGCATAGCGACTGTGGGGCAAAGAGTCAGAGAGGGGAGGATACAGAC 
TTGGGAGGGCAGAGACTCAGAAACAGAATGTTCGCATTAGGGACATGGTGTTGCGGGGAGCTG 
CCTCCCCCAGCCCCTGCTCCCTCCCTCACCGCCAGACTATCATGAGAGAAGCCACCTGCATGA 
CACCTTCACCCAGATGACCCATGCCCTGCAGGAGCTGGCTGCTGCCCAGGGATCCTTTGAGGT 
TGCCTTCCCTGATGCTGCAGAGAAAATGAAGAAGGTCATTACACAGCTTAAAGAAGCCCAGGC 
TTGCATCCCTCCCTGCGGTCTCCAGGAGTTCGCCCGGCGTTTCCTCTGCAGCGGGTGCTACTC 
TAGGGTCTGCGACCTCCCGCTGGACTGCCCAGTTCAGGATGTGACAGTGACTCGGGGCGACCA 
GGCTATGTTTTCTTGCATCGTAAACTTCCAGCTGCCAAAGGAGGAGATCACCTATTCCTGGAA 
GTTCGCAGGAGGAGGTCTCCGGACTCAGGACTTGTCCTATTTCCGAGATATGCCGCGGGCCGA 
AGGATACCTGGCGCGGATCCGGCCGGCTCAGCTCACGCACCGCGGGACGTTCTCCTGCGTGAT 
CAAGCAAGACCAGCGCCCCCTGGCCCGGCTCTACTTCTTTCTTAACGTCCTCGGGGCCCTCGC 
ATCAGCGAGTGCGACAGTGTTGGCGTGGTGAGTTCTGGGGACTCCGGAGCCCCAGCATCTAGC 
TCCCCGCTGTCTCAGATCCCACCGAGAAGTCTGGGTTCCCAGCAACCTCCAACCCAGGAGGAT 
GTTCTTTCGATGGTACTGCAGTGGCAACTAACAAAGGTATCTTTCCTCCTTCCCTATCCTATT 
T C C AT C CT G AAAAT AAAGAAT AT AT TT C AAC TC T AAA AAAA AAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAA 
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FIGURE 164 

MALIALASAVPSALLALAVFRVPAWACLLCFTTYSERLRICQMFVGMRSPKLEECEEAFTAAF 
QGLSDTEISEETIHTSSVSWGRCRGRAGEAQRVRLRDRQRETVRGERLKDHSNNRDLGTERHR 
QGKTAGQRLREGRMESQRGEDGDSERGEDGDSEREEDGDSEGKMETQEYGESERGGWTLRGGW 
RVRRMETHRKGRMESQERLETGEGIETQKGEDGDSEGGRWRLKEDGNPERGGQR 

Signal peptide: 

amino acids 1-26 

N-myristoylation site. 

amino acids 65-71 
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FIGURE 165 

CAGAATCGCAGATTGCCAGCCCTTTTCCCGACCCCTACGGAAAGACGAGTCCAGGGGCCGTCC 
TGGCGAGGTCAAAACATTTAGTCTGGTCTTTTCAGCGTGGACCCTGCCAGCAGCCAGGCCATG 
GAGCTCTCTGATGTCACCCTCATTGAGGGTGTGGGTAATGAGGTGATGGTGGTGGCAGGTGTG 
GTGGTGCTGATTCTAGCCTTGGTCCTAGCTTGGCTCTCTACCTACGTAGCAGACAGCGGTAGC 
AACCAGCTCCTGGGCGCTATTGTGTCAGCAGGCGACACATCCGTCCTCCACCTGGGGCATGTG 
GACCACCTGGTGGCAGGCCAAGGCAACCCCGAGCCAACTGAACTCCCCCATCCATCAGAGGGT 
AATGATGAGAAGGCTGAAGAGGCGGGTGAAGGTCGGGGAGACTCCACTGGGGAGGCTGGAGCT 
GGGGGTGGTGTTGAGCCCAGCCTTGAGCATCTCCTTGACATCCAAGGCCTGCCCAAAAGACAA 
GCAGGTGCAGGCAGCAGCAGTCCAGAGGCCCCCCTGAGATCTGAGGATAGCACCTGCCTCCCT 
CCCAGCCCTGGCCTCATCACTGTGCGGCTCAAATTCCTCAATGATACCGAGGAGCTGGCTGTG 
GCTAGGC CAGAGGATACCGTGGGT GCCCTG AAGAGCAAATACTTCC CT GGACAAGA AAGC CAG 
ATGAAACTGATCTACCAGGGCCGCCTGCTACAAGACCCAGCCCGCACACTGCG'TTCTCTGAAC 
AT TAC CGACAACT GTGTGATT CACT GC CACCGCTCAC CC CCAGGGTC AGCTGTT CC AGGCCC C 
TCAGCCTCCTTGGCCCCCTCGGCCACTGAGCCACCCAGCCTTGGTGTCAATGTGGGCAGCCTC 
ATGGTGCCTGTCTTTGTGGTGCTGTTGGGTGTGGTCTGGTACTTCCGAATCAATTACCGCCAA 
TTCTTCACAGCACCTGCCACTGTCTCCCTGGTGGGAGTCACCGTCTTCTTCAGCTTCCTAGTA 
TTTGGGATGTATGGACGATAAGGACATAGGAAGAAAATGAAAGGCATGGTCTTTCTCCTTTAT 
GGCCTCCCCACTTTTCCTGGCCAGAGCTGGGCCCAAGGGCCGGGGAGGGAGGGGTGGAAAGGA 
TGTGATGGAAATCTCCTCCATAGGACACAGGAGGCAAGTATGCGGCCTCCCCTTCTCATCCAC 
AGGAGTACAGATGTCCCTCCCGTGCGAGCACAACTCAGGTAGAAATGAGGATGTCATCTTCCT 
TCACTTTTAGGGTCCTCTGAAGGAGTTCAAAGCTGCTGGCCAAGCTCAGTGGGGAGCCTGGGC 
TCTGAGATTCCCTCCCACCTGTGGTTCTGACTCTTCCCAGTGTCCTGCATGTCTGCCCCCAGC 
ACCCAGGGCTGCCTGCAAGGGCAGCTCAGCATGGCCCCAGCACAACTCCGTAGGGAGCCTGGA 
GTATCCTTCCATTTCTCAGCCAAATACTCATCTTTTGAGACTGAAATCACACTGGCGGGAATG 
AAGATTGTGCCAGCCTTCTCTTATGGGCACCTAGCCGCCTTCACCTTCTTCCTCTACCCCTTA 
GCAGGAATAGGGTGTCCTCCCTTCTTTCAAAGCACTTTGCTTGCATTTTATTTTATTTTTTTA 
AGAGTCCTTCATAGAGCTCAGTCAGGAAGGGGATGGGGCACCAAGCCAAGCCCCCAGCATTGG 
GAGCGGCCAGGCCACAGCTGCTGCTCCCGTAGTCCTCAGGCTGTAAGCAAGAGACAGCACTGG 
CCCTTGGCCAGCGTCCTACCCTGCCCAACTCCAAGGACTGGGTATGGATCGCTGGGCCCTAGG 
C TCTTGC TTCTGGGGCTATTGGAGGGTCAGT GT CTGTGACTG AATAAAGTTCCAT TTTGTGGA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAjyLAAAAAAAAAAAAAA 
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MELSDVTLIEGVGNEVMWAGVVVLIIALVLAWLSTyVADSGSNQLLGAIVSAGDTSVLHLGH 
VDHLVAGQGNPEPTELPKPSEGNDEKAEEAGEGRGDSTGEAGAGGGVEPSLEHLLDIQGLPKR 
QAGAGSSSPEAPLRSEDSTCLPPSPGLITVRLKFLNDTESLAVARPEDTVGALKSKYFPGQES 
QMKLIYQGRLLQDPARTLRSLNITDNCVIHCHRSPPGSAVPGPSASLAPSATEPPSLGVNVGS 
LMVPVFWLL6WWV FRIN Y RQFFTAPATVSLVCVTVFFS FLV FGMYGR 

Signal peptide: 

amino acids 1-36 

Transmembrane domains: 

amino acids 24 6-2 67, 275-301 

K-glycosylation sites. 

amino acids 162-166, 211-215 

H-myristoylation sites . 

amino acids 48-54, 105-111, 109-115, 129-135, 177-183, 247-253 



Cell attachment sequence. 

amino acids 97-100 
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FIGURE 167 

GGCGGCTGTGTGTCGCCGGAGCCGAAGCGCGCAGGCCCCG CC;, i . - v <. ' , A 

TGI' J" 

" 1M 7 » J /G" \c- - A i 

TCTCCACCGCTGTftCTGATTGGCCTCTACGTCTTTGAGCGCTTCCCCACCAGCATGATTGGAGTGGGCCTATTCA 
CCAACCTCGTCTACTTTGGCCTCCTCCAGACCTTCCCCTTCATCATG CTGACCTCGCCTAACTTCATCCTGTCGT 
f C r EG : -I rAGCAITTCAGTTTTTTGGAGAAGAATATTG MM 

t 3 1 i i i j i .r ? — i i i n t ~i 3 i c ». " ^ i< - 

TGCCCTCTACCATGCAGCCAGGAGATGATGTCGTCTC 

I l t CM M Ml"" l - 1 TGAf <. f > C < 

f A ^ r I J T \ t M - « 

AGGCACCTACCACCTGCCCTGGCTIIG 
''i 1 »M T - 1 <- 11- " ? i i 1 ' ~ " I A - - 

* > i 3 - i , ,r ggctcaccacgtt< i -< ^ i * m ^ v 

C > * Giif u - i — M i G r -A< 

< r a-i ] ^~ i i - ui - i i 

AAAGCFTCGC' CTA' ' GG 
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' A, T 1 ! S I I t u I« 

uG.GT' T < f TCAGAAGAACATCTACAATATCCTATTTATAAATCTTCCTCTGGGAAA 

AGGAGTGC?TTCTGGCTGAATACTATCTTAGGGTCAAGGAGAAAGA?MATAAAAATTAGC?TCCAGGCAGCCTGT 
TTTT AAAGA AAT G G G ACT A A -ill-- 3 T KMA' 

TCT^GGGTCCTGGGGAGATATATCTGCCTTCTAAGAAGGCAGGCCAGGTCTTGGGCACAGACCTGCATTTGTTGA 
GGTTGCAGTCGAACTAMGGIGCCTTGCMUMGCTCAACAGTACATATMGGAATGAAGTCGCTATGAGAGCC 

t ( l v M^ m T t { IT T~rfl \ U 1 

i 3 j ; _ -> " - i ""GM r — 

TGGCTTT?GCATT I " f GAGAGGAAGAGCACATGTTGGTCTC 

CTC r T AG G GT G A AC G AC » : i A30GGATACTGGCA 

( >T,'' - Ali' ' ""TT V |i . [ , ' - ic" n ,1 TG T 

A ~M - - j ^ 1 i f I \ Tt Uu 
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f rGCACAGT 
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a I f M " GI ~\ M t r ,t \\ " M- " - * ' ^ 

CCGAGfiTCACTCAGGAGCCAGACAGGMiACTT/^TTCTATTCCTGTTTTCTCTTTCTGCCCACCACATCGAATCTC 
TCAAAACCCTCAG " 

,IL ^ ' ! 3 t - - AT " u T hGTfW \ 3 

T t TCCTTGGMTCCCTGCTGCGCTCAGGA'l "\AGT G ACCf T 

TGAGACTCATGGTGTCCTTGTGCCTGGTC:ACGTCT(:TGG'rCTGAl'GACTTGCCTTCTTGCATTCTGGGTCCCAGC: 
CTC< PGTA GCAGAGATGCAGTGGC GTC* F'3 CTCTGATT f M T Ml I r I 
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TCGTTGAGGCMAAGGATTGGGTTGGAATTTTTGTATTAACAGTCGGCTGGGTTGGTGGCTGGGACCTRGAAAGCAC 
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FIGURE 168 

MWFMYLLSWLSLFIQVAFITLAVAAGLYYLAELIEEYTVATSRIIKYMIWFSTAVLIGLYVFE 
RFPTSMIGVGLFTNLVYF6LLQTFPFIMLTSPNFILSCGLVWNHYIAFQFFAEEYYPFSEVL 
AYFTFCLWI I PFAFFVSLS AGENVLPSTMQPGDDVVSN YFTKGKRGKRLGILVVFS FI KEAIL 
PSRQKIY 

Signal peptide; 

amino acids 1-2 5 

Transmembrane domain: 

amino acids 126-14 6 

Casein kinase II phosphorylation site. 

amino acids 145-148 

N-myristoylation sites . 

amino acids 73-78, 82-87 

Amidation sites. 

amino acids 168-171, 171-174 

Frokaryotic membrane lipoprotein lipid attachment site. 

amino acids 91-101 
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FIGURE 169 

CAAAGCCCTACCCTCACCATTCACCAGGTCCTGTGGGAAGAGCAGCGTGGAGGTGGGCTGAGG 
TTAGAAGGTGCAGAGCGTGGAA6AAGATTGTGAGCTGAGTATTGGACATCTGTTCTTGAATAG 
TCCCTGGGCCTGCCATAGGAAAGGAAGTTCTCCAGGGTTACAGTTCTTATCCGCGTGAATACA 
CATGGCTCTGTTACGAAAAATTAATCAGGTGCTGCTGTTCCTTCTGATCGTGACCCTCTGTGT 
GATTCTGTATAAGAAAGTTCATAAGGGGACTGTGCCCAAGAATGACGCAGATGATGAATCCGA 
GACTCCTGAAGAACTGGAAGAAGAGATTCCTGTGGTGATTTGTGCTGCAGCAGGGAGGATGGG 
T GCCACT ATGGC T GCC AT CAAT AGCATCTACAGC AACACTGACGCCAACAT CT TGTTCT ATGT 
AGTGGGACTCCGGAATACTCTGACTCGAATACGAAAATGGATTGAACATTCCAAACTGAGAGA 
AATAAACTTTAAAATCGTGGAATTCAACCCGATGGTCCTCAAAGGGAAGATCAGACCAGACTC 
ATCGAGGCCTGAATTGCTCCAGCCTCTGAACTTTGTTCGATTTTATCTCCCTCTACTTATCCA 
CCAACACGAGAAAGTCATCTATTTGGACGATGATGTAATTGTACAAGGTGATATCCAAGAACT 
GTATGACACCACCTTGGCCCTGGGCCACGCGGCGGCTTTCTCAGATGACTGCGATTTGCCCTC 
T GC T C AGGAC ATAAAC AGAC TCGTGGGACTTC AGAAC AC ATATATGGGCT AT C T GG AC T ACC G 
G AAGAAGGCC ATCAAGG ACCT TGGCATCAGCCCCAGCACCTGC TC TT TC AATCCTGGTGT GAT 
TGTTGCCAACATGACAGAATGGAAGCACCAGCGCATCACCAAGCAATTGGAGAAATGGATGCA 
AAAGAATGTGGAG G AAAAC CT CT AT AGCAGCT CCC TGGGAGGAGGGGTGGC C ACCTC CCCAAT 
GCTG AT TGTGTTT CATGGGAAATATTCCACAAT T AAC CCC CTG TGGCAC ATAAGGC ACC TGG G 
CTGGAATCCAGATGCCAGATATTCGGAGCATTTTCTGCAGGAAGCTAAATTACTCCACTGGAA 
TGGAAG ACAT AAACCTTGGG AC TTCCC TAGT GTT CAC AACGACTT ATGGGAAAGCTGGT TTGT 
TCCTGACCCTGCAGGGATATTTAAACTCAATCACCATAGCTGATATAACTCTACCCTTAAAAT 
AT TCCCT GT AT AGAAATGTGG AATTGTCCC TT TGTAG CGAACTATAACATTGTTCTTT ATGAA 
TATTACCTTTGATACATATGATCCACAATATAAAAACCAAAAACTACTGTGTGCAAATTATAC 
CTTGGACCATATAGGCATTGATTAACTTCTTTAAGTACATGTGATAACTATGGAAATCAAGAT 
TATGTGACTGAAAAACATAAAGGAAGAGACCCATCTAGATAACAGCAATCAACCTGCTTAATT 
CTGAATGACAATTATATCCACAAATTTTTAAAACTTCTACATGTAT'TTTTCACATGAAGATCT 
CCTTAACAGGTTGCCAACCTTTTCTTTTATAAAACTATTACATTTAAAATATGGACGTCTGAA 
AAATAAAATATTCATCATTTTTAAAA 



WO 01/40466 



PCMjSOO/32678 



170/550 

FIGOREJ70 

MALLRKINQVLLFLLIVTLCVILYKKVHKGTVPKHDADDE1SETPEELEEEIPVVICAAAGRMG 
ATMAAINSIYSNTDANILFYVVGLRNTLTRIRKWIEHSKLRETNFKIVEFNPMVLKGKIRPDS 
SRPELLQPLNFVRFYLPLLIHQHEKVIYLDDDVIVQGDIQELYDTTLALGHAAAFSDDCDLPS 
AQ D I NRL VGLQNT YMG YL DYRKKAI KDLGI SPSTCS FNPG VI V ANMT EWKHQRI TKQLEKWMQ 
KN VE ENL YS S S LGGGVATS PML I VFHGKYST IK PLWH IRHLGWN PDARYSEHFLQEAKLLHWN 
GRHKPWDFPSVHNDLWESWFVPDPAGIFKLNHHS 

Signal peptide: 

amino acids 1-20 

N-glycosylation site. 

amino acids 234-238 

Tyrosine kinase phosphorylation site. 

amino acids 253-261 

N-myristoylation sites . 

amino acids 63-69, 86-92, 198-204, 218-224, 229-235, 265-271, 
266-272 
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FIGURE 171 

GCCAGAGGCTGCAGCTGGRGCCCAGAGCCCflAGATGGAGCCCCAGCTGGGGCCTGAGGCTGCC 
GCCCTCCGCCCTGGCTGGCTGGCCCTGCTGCTGTGGGTCTCAGCCCTGAGCTGTTCTTTCTCC 
TTGCCAGCTTCTTCCCTTTCTTCTCTGGTGCCCCAAGTCAGAACCAGCTACAATTTTGGAAGG 
ACTTTCCTCGGTCTTGATAAATGCAATGCCTGCATCGGGACATCTATTTGCAAGAAGTTCTTT 
AAAGAAGAAATAAGATCTGACAACTGGCTGGCTTCCCACCTTGGACTGCCTCCCGATTCCTTG 
CTTTCTTATCCTGCAAATTACTCAGATGATTCCAAAATCTGGCGCCCTGTGGAGATCTTTAGA 
CTGGTCAGCAAATATCAAAACGAGATCTCAGACAGGAGAATCTGTGCCTCTGCATCAGCCCCA 
AAGACCTGCAGCATTGAGCGTGTCCTGCG6AAAACAGAGAGGTTCCAGAAATGGCTGCAGGCC 
AAGCGCCTCACGCCGGACCTGGTGCAGGACTGTCACCAGGGCCAGAGAGAACTAAAGTTCCTG 
TGTATGCTGAGATAACACCAGTGAAAAAGCCTGGCATGGAGCCCAGCACTGAGAACTTCCAGA 
AAGTGTTAGCCTTCTCCCAACTGTGTTATACCAACCACATTTTCAAATAGTAATCATTAAAGA 
GGCTTCTGCATCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 172 

MEPQLGPEAAALRPGWLALLLWVSALSCSFSLPASSLSSLVPQVRTSYNFGRTFLGLDKCRAC 
XGTSICKKFFKEEIRSDNWLASHLGLPPDSLLSyPANYSDDSKIWRPVEIFRLVSKVQNEISD 
RRICASASAPKTCSIERVLRKTERFQKWLQAKRLTPDLVQDCHQGQRELKFLCMLR 

Signal peptide: 

amino acids 1-28 

N-glycosylation site . 

amino acids 100-10 3 

cftMP- and cGMF -dependent protein kinase phosphorylation site. 

amino acids 158-161 

N-myristoylation sites. 

amino acids 56-61, 65-70 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 18-28 

Prenyl group binding site (CAAX box) . 

amino acids 17 9-182 

Leucine zipper pattern. 

amino acids 5-26 
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FIGURE 173 

GCTGGACTGCTCGCTGGCCGGCAGCGCACCGTTTTGAAGGTCCTAGCCCACCTGGGCTGGCTC 
ACGCGCACGACTAGCCGCTCCCATACAGCACGCCCGGACTCTC7fCGTCGCTTAAGGCCACTCC 
TATTCTACGGCTGACCCCTGGTGGTCACGTGGATCTGTTCGCCACGCAAGTCTGGGTCCTTCG 
GCGATTGACGGGGGTCCTTGCTGTTCGGGAGCCTCTCCTAAGCTGCCTGTTCGCGCGAGAGTT 
TGGAGGGGCGGGTTTGGGGTCGGTGTCTGATTGGGGCTCGCACCGCAGCACGCTGGAGTCCCG 
CTTAGGTACCAGTTAGCGTCAGGGGAGCTGGGTCAGGCGGTCGCCGGGACACCCCGTGTGTGG 
CAGGCGGCGAAGCGCTCTGGAGAATCCCGGACAGCCCTGCTCCCTGCAGCCAGGTGTAGTTTC 
GGGAGCCACTGGGGCCAAAGTGAGAGTCCAGCGGTCTTCCAGCGCTTGGGCCACGGCGGCGGC 
CCTGGGAGCAGAGGTGGAGCGACCCCATTACGCTAAAGMGAAAGGCTGGGGTTGGCTGGCCC 
TGCTTCTGGGGGCCCTGCTGGGAACCGCCTGGGCTGGGAGGAGCCAGGATCTCCACTGTGGAG 
CATGCAGGGCTCTGGTGGATGAACTAGAATGGGAAATTGCCCAGGTGGACCCCAAGAAGACCA 
TTCAGATGGGATCTTTCCGGATCAATCCAGATGGCAGCCAGTCAGTGGTGGAGGTGCCTTATG 
CCCGCTCAGAGGCCCACCTCACAGAGCTGCTGGAGGAGATATGTGACCGGATGAAGGAGTATG 
GGGAACAGATTGATCCTTCCACCCATCGCAAGAACTACGTACGTGTAGTGGGCCGGAATGGAG 
AATCCAGTGAACTGGACCTACAAGGCATCCGAATCGACTCAGATATTAGCGGCACCCTCAAGT 
TTGCGTGTGAGAGCATTGTGGAGGAATACGAGGATGAACTGATTGAATTCTTTTCCCGAGAGG 
CTGACAATGTTAAAGACAAACTTTGCAGTAAGCGAACAGATCTTTGTGACCATGCCCTGCACA 
TATCGCATGATGAGCTATGAACCACTGGAGCAGCCCACACTGGCTTGATGGATCACCCCCAGG 
AGGGGAA?!ATGGTGGCAATGCCTTTTATATATTATGTTT?TACTGAAATTAACTGAAAAAATA 
TGAAAC C AAAAGT 
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FIGURE, 174 

MKGWGWLALLLGALLGTAWARRSQDLHCGACRALVDELEWEIAQVDPKKTIQKGSFRINPDGS 
QSWEVPYARSEAHLTELLEEICDRMKEYGEOIDPSTHRKNYVRVVGRNGESSELDLQGIRID 
SDISGTLKFACESIVEEYEDELIEFFSREADNVKDKLCSKRTDLCDHALHISHDBL 

Signal peptide: 

amino acids 1-20 

K -my r is toy la t ion sites . 

amino acids 12-18, 16-22, 2 9-35 

Endoplasmic reticulum targeting sequence. 

amino acids 179-184 
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FIGURE 175 

CGCAGCGCGGCAGTCCTGATGGCCCGGCATGGGTTACCGCTGCTGCCCCTGCTGTCGCTCCTG 

GTCGGCGCGTGGCTCAAGCTAGGAAATGGACAGGCTACTAGCATGGTCCAACTGCAGGGTGGG 

AGATTCCTGATGGGAACAAATTCTCCAGACAGCAGAGATGGTGAAGGGCCTGTGCGGGAGGCG 

ACAGTGAAACCCTTTGCCATCGACATATTTCCTGTCACCAACAAAGATTTCAGGGATTTTGTC 

AGGGAGAAAAAGTATCGGACAGAAGCTGAGATGTTTGGATGGAGCTTTGTCTTTGAGGACTTT 

GTCTCTGATGAGCTGAGAAACAAAGCCACCCAGCCAATGAAGTCTGTACTCTGGTGGCTTCCA 

GTGGAAAAGGCATTTTGGAGGCAGCCTGCAGGTCCTGGCTCTGGCATCCGAGAGAGACTGGAG 

CACCCAGTGTTACACGTGAGCTGGAATGACGCCCGTGCCTACTGTGCTTGGCGGGGAAAACGA 

CTGCCCACGGAGGAAGAGTGGGAGTTTGCCGCCCGAGGGGGCTTGAAGGGTCAAGTTTACCCA 

TGGGGGAACTGGTTCCAGCCAAACCGCACCAACCTGTGGCAGGGAAAGTTCCCCAAGGGAGAC 

AAAGCTGAGGATGGCTTCCATGGAGTCTCCCCAGTGAATGCTTTCCCCGCCCAGAACAACTAC 

GGG CT CTATGACCTCCTGGGGAACGTGTGGGAGT GGACAGC AT CACC GT ACC AGGCTGCT GAG 

CAGGACATGCGCGTCCTCCGGGGGGCATCCTGGATCGACACAGCTGATGGCTCTGCCAATCAC 

CGGGCCCGGGTCACCACCAGGATGGGCAACACTCCAGATTCAGCCTCAGACAACCTCGGTTTC 

CGCT GTGCT GCAGACGCAGGCCGGCCG CC AGGG GAGCTGTfiAGCAGCCGGGTGGTGAC AAGGA 

GAAAAGCCTTCTAGGGTCACTGTCATTCCCTGGCCATGTTGCAAACAGCGCAATTCCAAGCTC 

GAGAGCTTC AGCCTCAGGAAAGAAC TTCCCCT TCC CTGTC TCCCATCCCTCTGT G6CAGGCG C 

CTCTCACCAGGGCAGGAGAGGACTCAGCCTCCTGTGTTTTGGAGAAGGGGCCCAATGTGTGTT 

GACGATGGCTGGGGGCCAGGTGTTTCTGTTAGAGGCCAAGTATTATTGACACAGGATTGCAAA 

CACACAAACAGTTGGAACAGAGCACTCTGAAAGGCCATTTTTTAAGCATTTTAAAATCTATTC 

TCTCCCCCTTTCTCCCTGGATGATTCAG6AAGCTGACATTGTTTCCTCAAGGCAGAATTTTCC 

TGGTTCTGTTTTCTCAGCCAGTTGCTGTGGAAGGAGAATGCTTTCTTTG'rGGCCTCATCTGTG 

GTTTCGTGTCCCTCTGAAGGAAACTAGTTTCCACTGTGTAACAGGCAGACATGTAACTATTTA 

AAGCACAGTTCAGTCCTAAAAGGGTCTGGGAGAACCAGATGATGTACTAGGTGAAGCATTGCA 

TTGTGGGAATCACAAAGCAAATAGTACTCCAGAAAGACAAATATCAGAAGCTTCCTATTCTTT 

TTTTTTTTTTTTTTTTTTTTTTGAGACAGGGTCTTTCTCTGTTGCCCAGGCTAGAGTGCACTG 

GTGATCACGGCTCACTCTAGCCTTGAATTCCTGGGCCCAAGCAATTCTCCCACCTCAGCCTCC 

TGAGTAGCTGGGACTACAAGTGTGCACCACCATGCCTGGCTAATTTTTTGAATTTTTGTAGTG 

ATGGGATCTCGCTCTGTTGCCCAGGGTGGTCTCGAACTCCTGGCCTCAAGCGATCCTCCCACC 

TCGACCTCCCAAAGTGCTGGGATTACAGGTGTGAGCCACCTCGCCTGGGCCCCCTTCTCCATA 

TGCCTCCAAAAACATGTCCCTGGAGAGTAGCCTGCTCCCACACTGTCACTGGATGTCATGGGG 

CCAATAAAATCTCCTGCAATTGTGTATCTCAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAA 
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FIGURE 176 

MARHGLPLLPLLSLLVGAWLKLGNGQATSMVQLQGGRFLMGTNSPDSRDGEGPVRBATVKPFA 
IDIFPVTNKDFRDFVREKKYRTEAEMFGWSFVFEDFVSDELRNKATQPMKSVLWWLPVEKAFW 
RQPAGPGSGIRERLEHPVLHVSKNDARAYCAWRGKRLPTEEEWEFAARGGLKGQVYPWGNWFQ 
PNRTNLWQGKFPKGDKAEDGFHGVSPVNAFPAQNNYGLYDLLGNVWEWTASPYQAAEQDMRVL 
RGASW I DTADGSANHRARVTTRMGNTPDSASDNLGFRCAADAGRPPGEL 

Signal peptide: 

amino acids 1-20 

N-glycosylation site. 

amino acids 191-195 

N~myristoylation sites . 

amino acids 23-29, 25-31, 175-181 

Amidation site. 

amino acids 159-163 
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FIGURE 177 

GCCTTCTCGCGCCTGACCATGCACCCCT6CATCTTCCTGCTGGGCCACAGGCGAGCGCTTTAT 
TTCTGGAGCTGAGGGCTAAAACTTTTTTGACTTTTCTTCTCCTCAACATCTGAATCASSCCAT 
GTGCCCAGAGGAGCTGGCTTGCAAACCTTTCCGTGGTGGCTCAGCTCCTTAACTTTGGGGCGC 
TTTGCTATGGGAGACAGCCTCAGCCAGGCCCGGTTCGCTTCCCGGACAGGAGGCAAGAGCATT 
TTATCAAG.GGCCTGCCAGAATACCACGTGGTGGGTCCAGTCCGAGTAGATGCCAGTGGGCATT 
TTTTGTCATATGGCTTGCACTATCCCATCACGAGCAGCAGGAGGAAGAGAGATTTGGATGGCT 
CAGAGGACTGGGTGTACTACAGAATTTCTCACGAGGAGAAGGACCTGTTTTTTAACTTGACGG 
TCAATCAAGGATTTCTTTCCAATAGCTACATCATGGAGAAGAGATATGGGAACCTCTCCCATG 
TTAAGATGATGGCTTCCTCTGCCCCCCTCTGCCATCTCAGTGGCACGGTTCTACAGCAGGGCA 
CCAGAGTTGGGACGGCAGCCCTCAGTGCCTGCCATGGACTGACTGGATTTTTCCAACTACCAC 
ATGGAGACTTTT TCAT TGAACCCGT GAAGAAGCATC CACT GGTT GAGGG AGGGTAC C ACC CGC 
ACATCGTTTACAGGAGGCAGAAAGTTCCAGAAACCAAGGAGCCAACCTGTGGATTAAAGGGTA 
TTGTGACTCACATGTCCTCCTGGGTTGAAGAATCTGTTTTGTTCTTTTGGTMTTTTATTAAA 
ACATGACCTATTCTTACTCAAGTCTCTTATCTCCTCTGTATTCTTTTTTTTTTAATATCTTCA 
TGACATTCAAATCTCTTCTGTATTCTCTTGCCAGAAAGTGTACATTCTTTTTGCTTGTATAAA 
CCCTTTCACTTGTC 



